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(54) GAS BARRIER LAMINATE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a gas barrier laminate excellent in gas barrier properties even when the 
laminate is left standing over a long period of time in the atmosphere under a high humidity condition, also 
excellent in the adhesion with another substrate material and suitable as a packaging material. 
SOLUTION: In the gas barrier laminate wherein a gas barrier layer is formed on at least the single surface of a 
support, the gas barrier layer contains at least one kind of a silicic acid condensate selected from an alkali metal 
silicate and colloidal silica and a lamellar pigment, and an overcoat layer containing a hydrophobic resin is formed 
on the gas barrier layer. 
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y-r K. '>^'0'^^'>/i'Hyy^/WT>'^:^'i7Ai5'a7 

-3^^/v^dri//H. y y ^/WTV*— •i'A:/p-r-i' K, 
1, ( N y y^/vT>'*-;*-y ^/v) v-^^n^ 

=^^f->vf^p9-i' y ii'y/vv?yf^/v^:^i^/vT:/* 

A^' C 9 Y h\ ^t'T y /V'S^y ^/P^i^i^/UT 
^^^e^A^py-f hV£if„ 

[0 0 6 1] T^^-^i: L-Cfi, #M¥l 0-2 
2 6 9 8 9f-^«{CfE«Ofe5r 5 :^ISt>M:^-r5r t 

d^Wbtt^o y 7 5^^^b-^i^^;t=3ff-;/y 

[0 0 6 2] ^^B^ClfcV^-Ctt. h^tfifc 

[0 0 6 3] :^mmX:t-y'^-=^- Vm\^Mx.^W&Mo 
Ktt. T/v;^7y^M-^';e->'^^'?p-e#5t.(0-C'fenff# 
{C$iJRBti/£V\ ;a:«:6f){c{iy m^. 
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^^*^y^!^A, y ^'il-^my^i^ix, y:/iir7K 
m-fY')*?^^. ^)i^fk-im*^)^j^. y:/ii*3g-y 
^^^A. y ^^Tk^z:-^- h y i^A, y ^-ii^^-^? y !^ 

10 0 6 4] #(C, ;«f^^<yT-®ic'^*n6S^-& 
^iss»yf^!>Ao^tt, yvn, mk. ir^t;%%(o lo 

\tmMi!)^:if^^< y T-® {c^StiS T/i';*? y ^M-r 
S:'t'ft-r5i:Tyi'*y^Jl:^:6S^fife$ix5, Ld»L, r 

xi>. mw)^t7J^ (L i 2 cos ) ty i^i^y^i^A 

(Li 3 ) \±ii^^(DmM'&tim^x^< . 

fc/h$v^ ;if^^^yT-B{c-^*ttS^^^t»;asS^ 20 
^}'}-^J^(Dm^. :i(Z)yf-!>i^W":^->'S::^--/^-3- h 

14©3Sv>;?/x/^yr-tt^M^Sr?l^fiK-Ct5o i^. *|igBJ 

-c\ tfi|p{cj;o-r^^±<^^y^r>AtL<ny 

tt>^$-frfc^^*^y^!^A, ^>L<{iy ^Bi*mry 
^^j^irm&i^wt Lxmrn-t^^timi^ti^mxh 

5o y :^il7K^r y ^!^'i^fl#fl:i: LXi-i^m^^hti 

x\^iiK v>mh!t,\^tiv>m~:^mv^^j^iD7i^mm so 

[0 0 6 5] *^c. *^8g{C*5V^T«:. ±|E^ife«^Sr 

«). ;^f>^^^yT-®ir'^*ix5T/t-*y^M'r:f>'^4' 

[0 0 6 6] *fc. SH4i^«i: LTtt. d^-^^^fb-^!^ 
i^mx. Tyu;«;y^-f^:/Sr'f'fPi-5::i:i5RrtB-efc 50 
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5. t^o-C, T/i';{7y^J||>r3j-vS:(f|p-t-50i?*^'5J^ 
^) (DTyV3-yl-^J« (;!K, T/P;& y >fe<if Sr-^A/T? 

mhxm&^nt vxmmx'^?>o 
[0 0 6 7] ±siH44^>s<z)fp-ei>. y>'^^!>5^^fiy 

[0 0 6 8] 3f:|g§q-e*w^-a- hSit^ffl-rs^ 

;^;^/^yT-^ic-g-*tv5T/w;&y^fl|>r 

y ^m^:i->mcn\.x. i o ~ 5 o o ^=^;v%(Dm. 

2 0~4 0 O^^/W%iSM{:i0*L<. 5 0~2 0 0^ 

T/W*y^JS-f:^>0't'ft{rJ;SBffl/^yT-'l4 
o |^±-^ e il|»it3gbmdS/jN $ < , 5 0 0 ^ i 9 iffi 

[0 0 6 9] *Biq(c43V^-C^4. Wffi;«/^/-<y T-ttSr 

mm!5Wt^^%nx\^^^tt^mmt.\^^\ ^^^ta 
mm&.^<Dmm!s's.t\-t. y^^. mm. mm. mk. 
mmfi:i^<Dmmmt-^m. mm. ^B.mm. ^m. 
m. -ru^i^m. -^oi^m. y^'Am. ^:i^iym^}£^ 
^mm. mi\L^-^m. m^^mr>^=^^j>.. 
•rhvt7J^. vt-t^m. m:^^-^m mtyt^^m) f£if(D 
^^'>mit^^. ^i'i^-^i^;\^^^^j^fiii£<D^mmim 

[0 0 7 0] ^ixh<Dm/ms^\-i. ;{f^/^yT-S4»-^ 

Bil^#(f5i:. y^'^Hy^^j'A. y:^^-*^y 
^■^A. y i/^Tk^y^T^A, ^^y^>j^A. a^y^ 
iJ'A, Tj^e^^y^ij'AiL^iJfcs, i^fz. T;\^tiv^m 
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[00 7 1] mmr^u^ v ^m^(DRio •? icmmr 

10 0 7 2] L;i^L. mJD-t-.5SH4ii»M<^aig{^ ioT 

mm. ^-'>mm(Dm&<^m(DT>^^^j>>m. fcsv>{4 
mm. mit^-^m:imfhti?>o 
[0 0 7 3] mx.tf. m^mmt\^xv:ymr>^^^ 

-^xT^^^Ttmmi^xvym^^^-r^o z(dv> 
mt^i}y^^^ y r-mm^(Dr;\^-^ y ^m^^^t^i^K 
jcSSrjerbTT/U'*y^-r:i-i^Srh9 5':?'i-5o 

mn(DM\k^mn\.tz.-ii^. Mm^^c^r/w^y^js^r 
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}c*jv^-Ctt, S^iSg-a-i^ (S^T/^;^/y:&JlJ&ifeSv^{i 

1 0 0 7 4 1 :;tf;^/^ y T-mmm^mm-t?>m^mw<o 
^T^-^^^ij^A, vi^m7i^m-r>^=^^j>.. mmT> 

sw. ^m. m^m. -ru^ym. -^^i^m.. 
m-^^wmzwx.. i£i*LT;5f^/^yT-®^j^^-rs 

*=T*iJ:mu. l^i*{c:«f;^/<yr-Jg't'<^r/w;&yi& 

;iS-^-hy ■J'A, ;{7y >>i., y^«^7AOj;5JiT/V;«7y^ 
[0 0 7 5] 4fc. ^^©J;5{-. Mf^iiJTi^^^ 

T}i-mitmM^ikm-t^-^(D^^m\.xhs:\\ ^<r> 
-^!isKcm^iPLT^ffl-rs^, nr^'f^m^^m-r^^h 

^X^^i^. :L(D^^m^^x<DTA^ii^)'^Wk^ii-:y}i 
Tiy=^=-^M-i. ;<f;^/^yT-Mr'ffc^PLTt>. ^© 

T-imn^mx. mmnt^-r^^tx. mityt^'^^mti^ 
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10 0 7 6] *|g|g{c*5ft-53^^Ut^<D^tiMo^f;^ 

* y ifeS-f 3 =eMcn LT 1 ^/uo V ym-A^^-Wt 
jS:So l^«{c^^&tKa^f±2ffi. mS^fi iflfii: LTtf 

m^t^^'^Wti^^^L. B-OHife-g-^aSB-O-BM-^ 
■^B-O-S iffe-g-t^i^fc*, ^-COB-OHiST/l^ 

[0 0 7 7] :t-y<-='- hmi^wt&m'S^mm-r^m 

^feSS:-a-fc'*fct»5)J 1 0~5 0 o^^/uro-^itvs;! 

X\ M{vl^ff*L<{15 0~2 0 0^*/W%Tfc5)o ^ 
1 0 T/i^;t7 y ^m-f 

5 0 o^^/u%x'om^x:k^\,^t^<D^!ki^mn-ht 

[0 0 7 8] *f8iqicj3V^Tfi. y T-liaSfl: 

[0 0 7 9] Mfc. M-^^i.tzmm^mm^^'r^^ 
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fm^m<ol^fi^^(&^tmi^•rnf^ \^^jvx<D^m'^x 

[0 0 8 0] *^B^^C^V^e)^V-5:^/^;^f/T/^=^drv^v' 
o-C, -esiX-fflf^/VNy hdfV-^^V, tr=:./l/hy:n 

^ y v- K^->>^P f/W^ ^/Vv^ai h #v^ix9 y. y-if 
y K=^^^:/o f/H- y h :J^rS^^^9 V. y-^})'yY 

Zfvilf/VhV h^-y-yvy. y ^ ^)n^-y-rxi 
tr/v^ ^/wv^7« N ^ v-i^y y, 7 - p« 7" h :/p if/v 
Y^) :^ h^'y-yyy. y^f-A-hV :^ V^-y-yjyy^=- 

A'V^):x.\-^^yyyy^ -)/ -7■/^:^^p■7"alfy^^^;;!< h 

^yyyy. rxj^n-p- (r^y^n^/w) -^-7-5 
yyxJi^/i^hV h^'yyyy^ifiiimtfibfiio -tv 

b:^-/V':<f / T/W3^5^i^7 yit-B-^it—iSiK'yy yU y 

■f^)y^nh\.x'^'m^^^m^i)^<$'\\ zixb<D7f/v 

jlf/T/\^=i^'y'yyy<D'PXit. :r.:^^i^mi:^-t?>-y 

yy-fiv-y^ y^ni)mm.^7.^'^'^)r~(n)mxn-^ b 

[0 0 8 1] *^;*:^iqfcfflVNp>n-5:t/W;i/7T/V3^ 
iX^M'ft'^'^fi. ^0^*tta5^t^#fii^Jlil^^ (T 

i, Al^) ^-g-tptOTJfco-C. MxLff>r y:/o fcf/V 
hy-Yy^T^Tci'l'/W^^^-h. ^y-fn\f;VV3i>r 
^ 9 J -< y7°nfcVW y^^xTn-f /l- 

[008 21 t6SSr#-rS^JSTyV=< ^ v- Ktt, 

^0^^«]t{C*3VN-C. Si. T i . Z rJlfiA 1 Jl^- 

■SM^ISP^^ (S i OH, T i OH, Z r OH, A 1 OH 

w-f-^o wsift6£S:W-r5^JST/i-=idE^v/Kfi, mm 
T/u:iJVf(S'^mtw^mn<D^n^ i o osisct t 
fci^jci-i oo«ftifi5-e*>s:itas&*u<, 
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4L<fi2~7 5S*gp. i:t>^if*L<fi5~5 0Mft 

r i: jJJfc 9 . 1 0 0«*gp^SrM 

[0 0 8 3] *Blg^C*5V^-C. :{f>^/^ V T-jfcOff $ H: 
^RF{-IS^$^^''£V^^^ i nm~ 5 ^ mdS^fjSTfcSo 

<^5o *;fc5,imJ;»JJ?<;&5ir. :ff^^<VT-&a) 10 

C0J:t)$fji'fe^lS{il Onm~l Mm-r?S)i?> 5 0nm 

~ 5 0 0 n mt^MicBm^^msx'h^o ^^mi^m^ 

nm~5 Mm:d5$fiit?$j5o =i— hS:4^ 1 n m 

- b^<^J; l9$fii^<Ciefflttl 0 nm~l Mm-e&t), 5 

0 nm~5 0 0 nin;S53lfv:^ifii;^iiiH-Cfc5„ 20 

:B:*0iJSr#Jf.5i:j}^yni5^w->', /if y :7'a fv-:/, /Jfy 
-ry:/!^:^. l!gm^3tSrW-r5:d<y:tu7^:^fi^^© 

V3^^ui^^7^u-h. 3fcif<ojKy3i^v'/u«fji, ':f- 

(I CI ry^-t':4-:a<-;WJ ) , Jj^yfL^ (;<7-=^/l' FNa 
ture Worksj ) . JKy*>^n7^h>' (^-('■fe/l'ft;^ 30 

r-fe/u^y-^-j ) , /}^y7'=^^>'^^^->';^;- b (Bg?p 

Uy^U~h (X3./J<>' fBiomaxJ ) . V =3-/U 

i^tfri/wT/W3-/K jKy;^f-i^:/. jK y ;=^/w:7 r 
•feci^rv, sj<yitfbif=/K jKy:^<kif=yy*v. 

y:^;-d?^-h, /jfyTiJ' y h y/W;^jti:*©«i!gdSfc 
©tf'-Cft./Kyni^U-^', 7i«y7'nbfU->', jKyo:-^!^:^ 

to 0 8 51 i^S. ±iE©^«p«:{CttilfbB*Jh?ii|. 
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[00861 :itbe>-g-fi!c«JJI§«>^l^«c;<f>^y^y T-Ji 

l^i] ± $ -a: 5 fc «) (r-g-^^»J|g^ffi L -c *^ e> 

Mm^^a. mmm^m. 9.=f-mvm. m^^Wfmfii}£ 

7K®?S, ;*>'l'JJ^::^/l'Sx 3u 

[00871 *fc. fmm^m.iinx'\-tmm^ 

mm 2000-067858-^) „ 

[00 8 81 *|gMOT>';&-M{c:ffiv^5-^^^{b'&i^ 

/i^* y ^sffi^j; if (DH^iji-g-i^fi, T/i';& y mmxni^ 
[008 91 :^^:t>^^mit-^m^^ y T 5 

tr-M i: LXm-T t . Si^iSi-a-i^Oi^y / -/I'-T ^ v i; 
#yT5>'<D;&f=-;t->'f4-r:t>'R;S: (~S i O' -n" 
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~) ~S i O" HN' ~t>L<fi#^rig-&(~S i O" N 

~)~s i oNMciijy/pfttSo r 
[0 0 9 0] ziih(D^mmit^!^b L-c«-r ? Wb-a- 

L < mmm'H^mityi^.m^^i^. ^ y r ? k 
[0 0 9 1] *fc, r^wb-^^^i^L-cttJKyr/w*^ 

jKyr^i^d^yT? K(Oaifc°j?nnt Ky ;/#^;Dfe 
*^3~i 0<D^&fll-^gS^4;*>'^Jl?>'ili::i}^y T/w=¥^ 
>'jKyT5 Vi:d»e>jKyT? KSr^^f ^n/H: Ky 

fit) ifcD/K y T 5: 5 K{b^ife. 4 a^^-^#T ^ 
y/u/Ky-^-, 4igiS^;fi-^>'v?/u;Ky-7-, 

(D^^m4.B.mt-^mi^h^o *fc. *^:t>^tt;Ky 
TKyifi^/H^ny K^', l^^/Ufny K 
>-Mm K'^/U*fi^«:> II 3 iR^m^^T i5' y /U^W 

•o^^T«#W¥8-9 0 8 9 8-^<2:#, #||Bg6 3-l 
6 2 2 7 5-^^^. #MBB6 2-1 48 2 9 2-§-<^«4r 

[0 0 9 2] :Liit:>(r>h(r>^^\z.mm-t^t. :^^mx 

[00 9 3] 5 >it-^mt LT«. |g 1 iKT 5 ^ 

tJf^4iftT>'*=^!>jKitfb-§4&®V^-fjLT?fco-Ct>J; 50 
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;«7/V7K>igS, -hy/vSJiirifSrW-t-S'fetOtr'a^-r 

So 

[0 0 9 41 ^tt^«T? ^-^b-^i^t LXfi, ^/:t7K 

-fb-^^ t T 5 i^\\:,^m<r){imm. r ^ y /i^^ N y t T 

[009 51 ±E© i 5 i^c^tticfi. 1 ) T ? y\t^m 

[00 9 6] :^^micm\^^hin?>^mr 5 ^it-^iso-^m 

1) ^fSimiif^VT%> (TKyr/i-^^M^i^jxyTs:/) x 

v?3i^l-i^hyT$>-. hya^^l^^T'Ny^i/, 

5>'-3, N-r5/3t^/Hf'<7i>i^^ 1. 3-v?r 
^^i^T^^-. jKy lf=:/WT$i^, ;^7'Ty>^T5>'. y 

2) ^#i^2KyT?>'Xfi*/T5i^ : m-73ir^^:^ 
i^T5>'. 4. 4' -;>J^U'^^i?T^iy ^^^i^'^;' 

V'T^/V'yzc:^;V3L^'rJ^^. 4, 4' -^::fi^T 

^y:/. v'T^v-v'^^, 2. 4- h/waivv>T5:^, 

T5/e;'73iri/Wj:^/WJ}?>', 4, 4' - {o-V/\^y(i^ 

3 ) ^rsi^sssr Wi-SflgJtei^JK y T 5 VXf±* / T 5 

f^/WT ? a - / f'/W'^i^v'/W-;?;^ f^/WT 5 ^'^'^ 

if. 

4) m2mT^y ■.N-;^^/V'\^^y'Jy. \f^V'J 

5) m3f&T^>':y'h7;<^/l-i^T=^i^>. hV:^^ 
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i^:^. fy-:^:/, fyi?^', ^yy^^/j: 

6 ) H 4 iKT ^'^^ 5^ AJ|g : e^T y -'Pv^Tf f'/WT ^^^^ 

K, ;rj5'^/l'hy;^^/UT>'*::^l>A>'nN'^ K, 2 
-rcf-/U/N.:^i^/U h y ;?« ^/I/'T>'^=«>'A:/n-^^ 10 
1. (hy ^^/i^T>'^r^;^-^f'/P) v'^P-s. 

^i^A^ny^K. X7'Ty/l'i^p«^/l'-<>'i?/WT>^ 

10-22698 9-^^«{cK*gWfc5T$i^St 
[0 0 9 71 *ISM-er>'*-gJ:L-CfflV^e)tl5, ± 

tt-efcsr i:i5»*Lv^i\ 7k^^j4i?fcoTt?Ub^ 20 

[0 0 9 8] ;*:^B^{c33V^Ttt. T>^^?-®lCi^7K^iS 
-a-ttltfli^rffl 5 c i: -er -Mfei^^x/^ y T-ttS: 

mm :ff^^'^VT~mmmi^(D^^^^i^± 
T$K, Ji^yr?:/, ^yr^ypc^hy/K ^y^i^ 

u^-^j^ya— 3:y;a; hy— /^;fc^f©^r/^3— 
SO-^Ji; L-Cfl. (-OH) . r5/S (-N 
Hs ) , -Y^yS (-NH-) , iDVif.^^'yjvWi (-C 

ooH) , rs: KS (-CONH2 ) . sfti^s (-so 
a H) , yv'ils (-PO4 H) j5cifasw?>n5o * 

(-c=o) . -hy/us (-CN) . ai-x/ws (- 

0-) , r/US (-S-) /i^iS^if fettSo 

[ 0 0 9 9 1 T V* -S i LT{effi-f 5 S5*^iit-gH4«f 50 
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jigirLTtt. ;if^/^yT-'t4offid»b7K^SSr^|--r5i» 

JliiSi?*L<. xKy lf=/l'T/l'=r-/P (PVA) 

tJi^l^^tf^/VT/Wa-zw^g^ff: (EVOH) dS;?f 

A-^EVOH^^ffiV^Si:. PVAJifc.5V^{iEVOH« 

[010 0] PVAirfi. M;t«. g^S^lf^/^fi'^fr<D 
g^^:t^7-/^gi5^^;f,P7K^;S^v^L3l;^x/^3^^fe (it A/ 

^m'd^)V(n)^-K^m h y 7/i':*-og^Ki^=/P'm 

- y ^/W fcr::^/Vai— r/WM-n-^. h y P< ^/Wi^ y If— 

/i.3;-9^/wa'g.{*:fj:ifSr{tA/{fcL-r#P>tb5!Ky -^-^s 
#ff&tb5 (PVAoPiWti, TK^^-zi-^iS. rpvA 

<Di«:#j . 1 9 9 2^. (*R) iS^>^^flJ^T^ ; 
r5jf/^-/H 19 8 1^. (ft) K4>^^TlJ=fT#^i^# 

[0 1 0 1 1 ;*:|gBjT-^ffl-r5PVAO ritA^^bj (Dm 
Stt, */l-&^^-C- 7 0 %i^^±dW* b < . $ ICfi 8 
5 %et±C0t)O*W* L< . 9 8 %eA±<DV'':bs^>5^^ 
ftA/'fbfpdS#iC^J* LV\ *fc*-^«f4, 10 0ei±5 
0 0 oeiTd50*L< , 2 0 0g>^±3 0 0 0ejlT*Sit? 

0*Lv\ ;4^IS?qT-ffiffl-r5PVAfi. imm(n> 

[0102] *fc:. ^^^egt^*5V^-Cfi. PVAO|Ett#: 
tPVAO®l^i:bTS5o r^xfc^ttft:i:fiPVAO 
§Sitjiai-*3V^T, #}cB^^lfri/w 

-:*-^x>'?'£ii'<7);*-^7^'>'^J^, (p<i5') TiJ' y/v 

S^75:if©>^/^7J^>'^;e■^fi#:SU^^:^OT/^;{; y 

''J^:^=f'jVT% (y^) Til'yU'-h, -^^'Jif^/P 

T5/3if^/W y h^. hyy5'>'V-2 

- (-1- (^i?) Tj5' y/WT$ K- 1, l-i>p<^/w 
J^^/W) T>'^=!^A^'o y hy ;»<'9=-7l^-3- (l 

- (^^) T^' y/VT5 KT'ofcf/V) T>'*ri>Ji'Ai5'n 
y 1 - "d-jv - 2 - 31 5 ^-/-;\^^ (Dte 4 

[0 10 31 ^;^te>*S-^^5>©it^fi. #{rPfiS(i$ 

0 ^-'wyogiT. L < f4 3 0 ^/vyoetT^Sff-efes 
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L<. Jify f^/uT/Ps-zi'l/ny^'^^ (a) irsKy 10 
Ti5' y/U^^n5'i!'^<»' (b) (Dmmit (a) / (b) 
;a^50/50~95/5 (Dm&i)^:ff:^y<' ]) T-ttc^Sd^ 
S*tli:»««ttJ&^e>fcJ;9^*L<. 60/4 
0~9 0/1 0©^Sffl*s^t>^if*LV\ -^rOflfeOPVA 

[0 10 4] •>y/uS^14PVA^1»iig^#5;^&i:L 
-Ctt. ItlclSSfi/iV^dS, ^^lCj;o-C#ibttfcPVA 20 
5 V y If ^/UT'^ if CD K'=/W7'/l'=' -/W^ 

^>^rt{cs/y/uSSr^-r5^k^ifeiSrSf£:$ 

-Br. i^v/\^m^m-^mcm7<-r^. fe5v^fiPVAfe^, 

^ :^ X i ^-^ y /US Sr*-r 5 

tt. i^y/u£Sr*-f-5p«/w*7'^:^;5:ifo#^fcT-t?t'= 30 

5. 

[0105] ?5;*a©^)£-e#?>n5 y /i^S 
y /ws^i T/U3 =^ i^/i'Mh V ^{ir p ^ v'/usso' 

[0 10 61 ^*l'^)®iXy/WS|EttPVAmi»]ii^#5 

^^/Uhy ^n/Ui/y^^, tf^/U h y n/Wv/y 
y V/j: if (D:t-/u;«f / b y '^'•/wr -fe h '^->' 

y =1 b y ^ ^/W^ h :JE-;y v^y 

i^^ h^:Xv-y>';J(:if(0^/U:if/T>'U=i^'>'v'y h 
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^5: if 5 y h y p< ^/v v' y =3 1^^' y 

[0 10 7] *fc:. lf=^/P:ii;^T-/V3^mfl:#:i:^?-rti:i 
y ;vS^#t-5^l&?pm»tlJ i: 6> ©*fi-&ft:^ tt^ 
^bi-2>:&-lfe{C:teV>-C^Vvf>tbS^^fiafDm»{*:i: LT 
fi, tfr^/uh y h'^f^-^^y^'. f^/uhy^ih^^/^' 
9 i^J^: ifftf^^^^x?) <fc 5 f-zl^T/Va ^ri'i^^ 
\f^A^:^^fVi/:^\-^^yi/y:y. tf-/v N y-f yT'nTK 

^-j"^ if {cfc^^tis X-ofa yf=^)vr ^vr^iiit^yy 

y V©T/U^7l'*>5V^f4T y /wetJI^cj'^ if^< Otf-zv- 

fiifegB^jj^y^^^u^^i/y ^-/WT'i^cDjKy T/v^w^- 
^'y 3— /wgjfeL-fcjKy T/wdr i^^'iJ'y =1— 7W{btf— /V 
'>'9V*ifdSWfett5o 3- (^^) Tir 

y/VT^ /-:7°nfcr/V'hyy hdf-v-yy^-, 3- (y 
i?) T>^y/VT5 K-T'nf/Vh y^ h^^f-v^v-y^-^iif 

[0 10 8] -ij^ -yv/\^m^^-r?>?t/^^^y^>fi:if 

{rvy /vS^^A-r-5*feicfi, 3 - ( h y y h ^^yi^ 
y /V) - T'n tf/V;;« /W:© y ^ i^tj: if ^i^v' y 

[0 10 9] ^mm(D^&pvAj^mmi^isn^^^ 

yr-' l4{:iMLT{i. S^/jJMHtJ^j:5. v-y/vSo^ 

y /wSSr-^tf¥»^i: LT 3 0 */u%iitTT-fc , 1 
0^/w%6lTi5^* U< . 5 =e^u%&.TXh^m^iim 
TIBa#^cPI^$t^;iv^^s, 0. 

isj. iffiv-y/w^L^fi, v-y/HbSfropvA^^tJiiic-^ 

[0 110] rtve>#ac7)PVA^i»lig|±. t*)5A/^ 

f4^:Oac;^x/V'IS, ^Ky 3i;^xyW^^SJ|i, ^y-^u^?:^ 
^«Jt. JKyT5 K^fitlii, aiTjfd^^^flg, ;<9 5i^;» 

[0111] ^^mX'Tl^:iJ-^tVXm^iEVOH 
fi, tr^^/WT/W =1 4 0 ~ 8 0 */U%UA 1> 

O*S0*L<, J:9if*L< f44 5~7 5*/P%<Dt>© 
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7 h y ^ ^/i-T-fe h =^f v^ixy ^'(^ J; 5 i-, Elt^^i^ 
10 112] v'y/vSo^A, mh'yVMtti. '>^£< 

-rs. iSi, ±^-:xyMb#tt. i^-yMbW^EvoHM 

[0 1 13] ±|Bv'y/l^S;JS^A$nfc^ttEVOH 

LfcggttEVOHfi. ^A^tifev-y/i-So- 

[0 114] *fc. iiS7Ktt^^fp]±$-y:6i6^-c?T^;«;- 
^{cj»7Ktt|fil±^JSr;!lPx.5ci:fcT-§:S, il»*14(R]±»J 

tt. ^7. i^. hy;fcif3^/}f=^v'£SrV><o>i»^^t-r'5 

^ y i^v^/pai— x/u, y v'/w^ iJ' y t'— h . T y 40 

->'W^ y v^/uoi— 7=^/u^ 7 1^ y — /W/K y 3^=?" 

[0 115] if^^r^ KT5:x-ailf^M3 t Ky 

/-j^yr^ K/-j^ym^-:3it'yNnk Ky v-xsji^/wa 
T/uy^t Kiii-a-SfS;^Rfei^. ^yT3:^^^y^^-3itf 

/Nut Ky :/X(i^^/uATyi^xt Ki^-^Sf&i^fiK'fe. & 
UC^yr^ KT^i'^j^y^ig-a^lf^NOt Ky ^^XfiJJ^ 50 
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/wAT/v-T^t Kiig-&s^t;^^^^*^^!&fcsv^fl#ffiu-c 

[0 116] ifeifit-a-RJ^c^i^ifefi, 

SS:W-r5tjO-C*it>9, -«?tc:TfE^:9- : (i) 'KyT 
/W^i^VJlfyT^ (ii) IR^Ig. (iii) 
■iJ )\^if^iy^m.. (iv) 3iif/M3 t Ky ^'iSXii^i/VAT 
KSrSf£:$-fr-r-&fig-r-5r i:;SS-e#2> (^J;iff. 
#^Bg5 2-2 2 9 8 2-§-, #-£:BS6 0-3 1 9 48 
■i-^ #4^Bg6 1-3 9 4 3 5-^. #BiBg5 5-1 274 
2 3-^<&«i^#M$tVfcV^) o 

[0 117] *fc. ^(D%<DmMmh LTfi. ^ (^J 

-So 

[0 1181 *fc. ii»/!Ktt*i^±$-&S;fcJe)lv:. 'y^)^ 
y>^SIEtt<^PVASr^ffl-f-5»^fi. v'y:*«c^^T 

[0 119] z.fit:>^mMit'^mtmii^'i&.\^^n\t<Dm 

-^ifcfi®»Jt-f 9 9 . 9/0. 1 ~ 5 / 9 5 ®®fflt?fe 
•5. ^?*L<tt9 9/l~2 0/8 0<7)|iHT?S>5. L 

-t^fti^. m5i\^^-\:^xm'M.m'^-r^<Dtm-^\.\'\ * 

^B^OT>':*— JiOjp^fil nm~5 ftmdS0* LV\ 

[0 1 2 oi :^^m\^iiyf^-ff:^^^^)T-^mmw<r>2 

3*C- 9 0%RHIC*5ft5®^Si§S«. iilSMi6^2 
4^ra^-C-5 Occ/m' • day • atmUitTT'fcS - t ;55$f 
*L<. J:>3if*b<tt4 Occ/m' • day • atmT*fc 
•?> 3e(rif*L<tt3 Occ/m' •24hr£jlT-efoS. 

5 Occ/m' • day • atm}^T(D#^. H-^J-fils!! 

::i:;aS-e#-5l><OT?fct), 3 Occ/m^ •dayatmjy.T 

OCONtfcOOX-TRAN/l 0 OM-Cjffl^Lfclg-C 

[ 0 1 2 1 1 ^%m(D^^^< y T-tta«tt:{4. 
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-X 8 %&.Timt. L < . 6 %Skr tfi:i>^tiiii.y)n 

*uv^c i>J7.y'f.y)r-m. mrr^yii- 

^dsa::^-rSo X fifefcSig^ (T 

d) /^^iHjljg^ (Tt) ifJSmUfc (Sit-igjg 
^tf : HR- 1 0 0. MURAKAMI COLOR 10 
RESERCH LABORATORY${) fif-^fet), 

10 1 2 2] >ts:^M-C#6tlfc:*^^/^!JT-ttaS(!t: 

MmSH: 3 0-1 0 0 'C*s»jiT*fe •? . <t t) ^?ji(iif4 
3 5~9 0t:. *tj0jg{r«4 0~8 0'Ct?Sb.-5„ ^- 20 

5„ *fc. 3i-i;:/^jas:asi 0 ot:e;±{>:LTt>> iii 

<f±12~72^ra. i;i5itf*L<{i2 4~4 8^rat? 
*)S„ 3^-i^:/mra;6S3i^^*SSfci:^-i^y^©5^ 

[0 12 3] i^, ifPrn^QiSttt. ;«fp^/^yT-ji4'<or 

[0 12 4] ^:5l|g^Cj3V^T«. U T-glCi«7k 

J; v\ r CD J; 5 fmm^i^T.^^^) r-m\^Wm-^ z. ii 
-C-;^^/<yT-Jl©|^#[ttSr|p]±$-fr5o Ld^L;yx^< 

yT-ttfiiSTi-5ffl(R)ic$>5(Z)-e. ^Jn»}iie:>Mt-r 

[0 12 5] *fc;$:|S?^{c*jVNTH:, T>*-^. ;{f^ 

/^yr-n, h®cD=&ji{c, -fe-^v>iiig 
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[0 12 61 :^mm<D:tfy^^<vT-\mmmt. ^^i^ 
X, y^^u-mn. mm. m^m^m^^m^st^cx^ 

Ml^i^mx^?>o Citue)Mx;^J£Sr»i^-g-fc>-&T 
[0 12 71 *fc. LTfi, iftm. 

*L<tt5 0~3 0 01c. J:9^f*L<{i7 0-2 0 0 

"C, L< tt 9 0 ~ 1 5 ot:r*fc^. KMiaSds 

5 ot:7i5«<D#^. s^®ifi-^R^^;::6s+^^cS:l?>!fcv^ 
^tittdSfeSo 3 0 o-CSTjUx-fc^tctt, ;ef;=<. 

-'^ y T-® ©*Ji^ft^{:iRlS*Sitff LT^|g;!)S?^^ $ 

i^ii. ^y ;=<.i5'-m#<ttt. M!^©«ffi(D;z^:05^MU M 

t t^ssoTk^ds^ig vxob i^xmma^mfitc 9 isfs l 

-rsi:. Il;«iastt7 0-1 2 o'CdSif*uv>, 120 
^^«xfc#^{ctt. o P P 7w/^Ao3fi««l^l?^b•^fe 

[0 12 8] 5^|S5qo;«f^/^yT-tta^ft:tt. 

vx(Dmmmmim:kxt 5„ V T-imm^± 

^y^/uj=.tvxit. m'^m^msi^ y ^ fVK^T)v 5 m 
my^ )\'j>^fii}im\^mw.i^fii < > ^i^jr^s cTssiisjii 

[0 12 9] fi^iH±«ai<i:LTtt. JKyrc^U-^^, if. 

yT-nifi^^^, /-Ky-ry^i^^'. jigs^itSrW-rs^ 

y;e-U'7^i^Jti:ifOJKy:*-U'7^>'1»lii. TKyai^U^- 

y ni;^x/vitJ!i> -r-fn^e. -^-fDi^ee. -^^fn^- 
11. ■^--('n:^i 2f£}f<D^vT^ h^mmm. t K 
p^^E^v'^^^U'-h (ici ryM^!ff-/H ) , TKya 
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^ {^ — ^/V fNatureWorksJ ) . :^ ]) 10 ■:f n 7 

i^^-h (BBftift:^^ rtf;^-7-i/j ) , 

f-i^iX^— hTl^^:? h ("f^^^ FBiomaxJ ) , 

10 13 01 Wi>nm.'mm<Dimism\^\m\cumtfj: 

;5f;^^^yT-'t4«g<*:<t^-siiH4M§^^n-7i^T- 
#5. 

[0 13 11 

-rSo la-a-. ss. mmmfiif^^-tMimm^xii 

(0 1 3 2I <^}£#i|l >^/PJt3. SCO^S^y'^^^A 

(S^y^'J'AS 5. H^:J>L i 2 O • S i O2 40 

• S i O2 tLX4%) {C. h (/U— 

i^^^bSWN, m^^9 1%, ^^*S[^M3 0~5 0 

ify^y^ y T-^tM^s^<^, rMmW^]}^'^^>y'\^7^ so 
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u-h<Dy^;uj^ (E5100, (») §1. J?$l 

2 urn) <D=ia-mmmmi^. pJ'f-^— S^fflV^T|l; 
j!S^<D;tf;^^^y T-ScDff$;)So. 2 y m (^X»^ 
0. 4g/'m') {vl^^^SJ: ptcMXt. 100"CT-2:9- 
P^I£«ILT;{f^^<yT-SSr?^^Lfc, ^):v^T^ 
SBR (SIX 2. il^tt;^^^i^-::^^-:?3i>'97^y 

Tg 1 2t:. y/W5^^7 9%. @J^5>5 0%) 

/^-^ffiV^Tfe«I^O^X»;JS0. 4g/m' 
9tC^f>^y^yT-^±{^MXU 1 0 0^:2 5>^||;«feL 
-C^w^-a- hmi:m^hX1if:!^y'^VT-immi$t: 

10 13 31 <mmm2>-nmw7f.v^ntfu>'y^ 

/VA (ff$2 5/xni) <D=iui-imMm^. Tlfy^i^U 
W 5 5 ^'P- 1 0 0 0, 3 0%3Ky ai^u-i^ 

5 ^-l^JJgOTK^^Ir^-C- 3 Ltc:i^mm. 
* 7 0 , 0 0 0, Jtm 1 . 0 4 , T 5 V^ffi 1 8 (mgeq/ 
g- solid) , T^V-lfc liR/2iK/'3fii=2 5/5 0 
/2 5. B*«liE (t^) SS) OTK^ISiPVA (PVA 
117, 9%. ^^(tMbPVA. fi^^l 

7 0 0. (M) <D3%im^^. xKy^^u 

W5>'iPVA©@?^^HC*itdsi 0/9 olJuSiSi 
P^C?S•^L■C#fcT^'*-ffl^i^£^ (HJg3i-3%) ^ 
iS^cDKJ?:;SS 0 . 2 Mnii:;^£SJ;5mxL. 8 Ot:©!^ 

mm'miX2^m.m\.xT>i3-m^m^\.tL, mm 

1 tl^«|{cfmbfe3ft®^y^'?Aife*^ (BJ^^L i 

2 O • S i O2 i:L-C4%) {c, -a-^^^iJ':?^ h (/V 
—fe hSWN, @?i^5^9 1%, q2*&*i^=-M3 0~ 
SOnm, =L--y^%tl/\^ m) U) ^l^^'^y^\^ 

Jh*5=^f— -es o^«±^«$-e:-c#fc-g-^^p<^'^' 
h7K^«?K (mm^2%) #^©@?^i>jtd5 7 5 

S^y^!>A:i[i:-^^^p«^'^^ hSr-a-i?-B:fc@?g5^dS 
3%t?fe57Km?«S:W®}bfc. mtTi^^m (B2 O3 , 

^^i^m (W) m) h^^>^m:^^mmLxmt^^^ 
0/100 {m\:.^^iik<Dmj^^2owmn.mw)'^ 

*s f^mm. Hi- 3 0 ^^mw lxi^:^^< v r-imnt 
Ji±f^. ^'^^-y'^~-^m\'^x^mm<Dyif^y^vT-m 

<DJ?^dSO. 2iimlC;fc5J;9tcMXL. lOOlC-^2 

^>ra$a*UT^-(D:«f>^/-<yr-g^^#feo ^5cv^■c, 

:^->'3^g|7KtrfflV^-CSBR (OX1 0 6 0. TeSt:. 
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[0 13 4] <IIJS^3>-iWljai#^y:/alf ^y7-f 
5 (m^f 3: VP- 1 0 0 0, 3 0%^!;3:^l/> 

S70, 000. tt:*l. 04, T^^^ffilS (mgeq/ 
g- solid) , r^^'It liR/'2iK/'3iK=2 5/5 0 10 
/2 5, B*tfe^ (*S) S) <^*^?^i:PVA (PVA 

117, ^yim9 9%. ^^^^^fbPVA, «^^i 

7 0 0, iJ'^US) (D3%:^mm^. m:^'J-V 

W5^i:PVA©@jg5>Kl:Jt*U 0/9 ot;i/j:5 J; 

^CO^ffji^O. 2 Mmt^^CSJ; 5^IL, 8 0lC©fi® 

5>L i 2 O • S i 0» t LT4%) fr, Jli6^«)2 
{cmi!Lfc-^j^;^^j?^-r h7K:5>^jS (@J1^5>2%) 20 
^, #>«rO@Jg^>Jt9 0/1 O-eiS-a-L, M{w-f';*->'3:5 

^^^•^'J'i^EgTkfti^ ( (NH* ) 2 B4 Or • 4H 
2 O, fP3feiiiifi^ («) %) h^^^y^m/^^'^mx.XWi 

T@J]^5J-3%) ^fmLfCo Eg:i}^^7^T>'^-!j7Ac^@ 
^^y5"'>Ai:-^^x^^5'i5'^ b^^*3^tf::@ 
?l^5J-<^Jta5 5/l 0 0 (fflJj^^^^r AtDSJI^^^ 
1 SSiSiJ, ^y^!>i.i:'g-fifex^^'^>r bW-^tfH 30 
Jl^^iJl 0 0«l:gp) {c?^j;5«t5{-> ±EE*!J'^T>' 
ce-iJ;A7K^jK^, a^y^l^Ai;'a-fife;^^;^i5''f 
3%7k^«^{cSI#L/£i5fe^AnL, S{C3 o^reSS#L 

fc. ±IB3%*^JK{C, rc;K:^->^e^9:/;&5,yy 
^J(KBM4 0 3, 7-^y v'K'^i^T'nlf/l'hy^ h 
:^i/ixyv, -ftig^l:^ (^) Si) ^^r-r;^-y^gl*-e^&f? 
LT»fc3%7K^jee^, 3ixK=\r^>'^-:x7:/;(7s'yy ^^i/ 

»j<^Hj^:»'i:3Siiy^!>At-a-fig;^7<^'^'r hff^mM-^ 

V^T, K«I^O;{/:^^^yT-l©J|t$«S0. 2Mm{c:^j; 

5J;5fc^xL, 1 0 o'C-e2:$>raS;j!SibT^><.^^yr 

-gt:?gfigLfCo ^tV^StfeTk^fflV^TSBR (SIX 
2, ®?^1±;^f'w:^--:^^v?3i>-9xyi5';^, Tgi2 
■C, y/u^^ 7 9%, BJg^ 5 0 %) Sr*iK LHJg^ 4 
%©SBR7Ktt?^4rMML:t„ ::04%SBR7ktt?^ 
{c, *^;i-^^14^J3g (^5 l^-Xl^i^v-S 0 2, /ifyr 

$:^jKym^«m, ft^fb^x^ (^) ®i, @j^^6o 

%) ©4%*^ (-r:*-i'55«l*-e^) SrSBRJC^ 50 
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-/•<-T?^j!i^©I^J?:ds 0 . 2 M ml:: 5 J; 5 t-Mx 
U, f^®l£j!«l«l^fflVNTl 0 0'C2^)-^|£j!SU 

[0 13 51 <IIJ6M4>||Jfe«sj3i:l^«{cT>';&-® 

ttSBR (OX1 0 6 0, TgSt:, ^71-^^7 0%, 

>:;3;i^9-rs/:?'^, @Jg^5 0%, BJ^-^:*-:/ (**) 
m 0 5%7K^?K^p$!Lfc» SiJ}^, ^{bJj^'J'^ (B2 

-(t*; e^^o 5 LfCo i^tt S B R O 5 

0 0/2 0 (iH4SBR/^>ft:jj>'j7^) 

j!j|^©MX*jJSO. 4g/in' {CTSrSiptMxt, 1 
0 0'C-C2 5>ratJIL, ;{f^/^yT-'t4a®fl:^#;/h, 
[0 13 6] <IIJSM5>ii^'l4SBROf^t3 9{C-f-^P 
Vl»Jigaz-ryWi^3> (^SM^k («S) M, irxK/i-i^3>' 
PAl 5 0, @?^:9-4 0%, J».^8 5-9 0'C, SC^g 
2 Mm) Srfflv^fc^<b£i^ttllli0!l4i:I^SItcLT;{f^ 

[0 13 71 <||Jfi^»j6>iS5'l4SBR(Dftt>?)JC/Ky iJ' 

^6 00, /)f y y i/^ vMl^-^/v-i^ 3 

l^. @?^5>2 5%, m^^^lOnm, Tg7 0'C) Srffl 

[0 13 8] <itmmi>:t~y<-=i-hm.ntLxp 
VA 1 1 7 o 3 %yi(.mmt Ltczb&,m-imMm ikm 

[0 13 91 <itmW2>:i—^<-=i-hmntl.XP 

vAi 1 7<D3%A^^mmvtizt&.^timmm2 
t w\mK Lx^:^y< y T-mmmi^%:mzo 
[0 14 0] <wm:^m> 

1) mmmmm 

JIS-K-7126 Bj£ (^ffife) r-^XB^^m 

l^tii^{ay{w u-c 2 3"C9 o%RH^#-r'Sy^Lfc mm 

i^jg^Sy^S^fi : OX-TRANl 0 OM, MOCON 

hT&.Ttmt.L<. 4 0cc/m' •24hr£iT*S J; * L 
<, 3 0cc/in' •24hr£iT:S5glciif^ LV\ 

2) ?g3|fttfNiB 

'yi^^'ynmmm (^<^9yi^A-9 7 1, @?^5>5o 
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m.WLmmmmn fyv^v/^v^/r 

■r-( ni^y ^ /UJ>, (ON-2 5, (m <o 

=ii3-f-^ai3lffi^fife-6"frx 2 5 g f /cm' C0#fi-C4 
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''i^S^^-rS^i^ 1 N/ 1 5 mm£i±-efcixtfMi-/if 
*^3aSfl4 0'C2 4^^(a3l-i^>'^^Lfe1^>' 
>^/V'^2 S'CS 0%RHfc5V^fl4 ©"CD 0%RHt2 

10 14 11 
10 1 1 
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OPP 
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OPP 


PEH-PVA 
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OPP 


PEHPVA 


Li35/SWN/n7|c/KBM 




12 


1.8/1 
















1 


per 




Li35/SWM 


PVA117 


28 


1^0.1 


2 


OPP 


PBL'PVA 




PVA117 


14 





SWN h 

KBM :aiijf^->3it->^>'*5r:/i; 
PET :3}?t;a:^l^W^ 

OXIDGO : jiiitt SBR 



[0 14 2] •)^ffl«-^sfi:LT$fJS?fe;«f;^/'<yT- 
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AA35 AB72 AB74 AB76 AB77 
BA05 CA07 DA04 
AA03B AA04C AA07C AA08C 
AA20B AA31C AC03B AC05B 
AKOIC AK07A AK12C AK12J 
AK25C AK25J AK41C AK42A 
AK46C AK51C AK73C ALOIC 
ATOOA BA03 BA07 BAIOA 
BAIOC CA13B EJ38A GB15 
GB23 GB66 JB06C JD02B 
JK06 JLOO 



